Interação entre gênero e obesidade na qualidade de vida de adultos assistidos pelo programa médico de família de Niterói, Brasil RERI = 1,97 (0,52) e RERIa = 1,97 (0,7 
introduction
In the last decades, the impact on quality of life (QoL) has gained increasing interest as an outcome measure of health status defined as the individual's perception regarding their position in life according to the cultural context and value systems which they live in, agreeing to their goals, expectations, standards and concerns 1 . The concept Health-related quality-of-life (HRQL) adds the issue of disease and health interventions 2 . It is well established that obesity, which nowadays is considered a pandemic 3 , has a negative impact on HRQL, especially on physical component and women [4] [5] [6] [7] [8] . However, studies about the effects of a possible interaction between gender and body mass have been little studied 9 . As gender differences differs by population groups with diverse sociocultural contexts, it is important to study the interaction between gender and body mass in Brazilian population. The biological interaction refers to an action dependency between two or more factors acting in the same cause, enough to produce an outcome, in other words, a factor may potentiate the action of another 10, 11 . The aim of this study is to test the hypothesis of biological interaction between gender and body mass on HRQL.
methods
This cross-sectional study is a part of the CAME-LIA STUDY (Cardio Metabolic-Renal family) which recruited 1098 subjects were from a public primary care program, the Family Doctor Program in Niteroi, Rio de Janeiro, Brazil 12 . Thirteen FDP units were selected by convenience, covering all administrative areas of the city. Families were enrolled following an initial selection of index cases. To be accepted as an index case, subjects were required to be 67 married to a partner who agreed to participate in the study and have at least one descendant between 12 and 30 who would also enroll.
The sample size of the CAMELIA STUDY was based on two studies who found significant associations (family pair correlations above 0.20) using 134 and 143 families, respectively 13, 14 . The CAMELIA STUDY sought to include a minimum of 143 families (both spouses and at least one child), including 265 families.
The protocol was approved by the Ethics Committee of the Medical School of Universidade Federal Fluminense. Informed written consent was obtained from all participants. The participants answered a questionnaire and provided blood and urine samples. The present study included all adults aged 20-64 years, with no history of severe comorbidities such as myocardial infarction, heart failure, cancer and stroke. The individuals who did not answered adequately the SF-36 and those who did not undergo anthropometric measurements were excluded (loss), remaining 605 participants.
The HRQL was evaluated by the SF-36, a general, self-applicable and validated in Brazil questionnaire 15 . The outcomes variables were defined as the scores of the SF-36. The physical component summary (PCS) was the sum of the following the domains: physical functioning, role-physical, bodily pain and general health; for the mental component summary (MCS) we used the sum of: role-emotional, mental health, social functioning, and vitality, and the sum of both PCS and MCS we called the general score.
The Normal distribution was not seen in none of the eight domains. As the median of six dimensions, achieved the maximum score and the two remaining reached 85%, we set the cutoff at 25% of the maximum as low scoring on HRQL. To analyze the additive interaction, dummy variables were constructed by exposures of interest: non-obese women (+ -), obese men (-+) and obese women (+ +), taking as reference the group men non obese (--). Adjusted and unadjusted odds ratios were estimated by logistic models of generalized estimating equations (GEE). For modeling, we included potentially confounding variables that were associated with HRQL in the bivariate analysis (p < 0.2).
Deviation from additivity were noticed by excess risk due to interaction (RERI), the attributable proportion due to interaction (AP), and synergy index (S) and their confidence intervals at 95% by pre-programmed Excel spreadsheets 16, 17 . Statistical significance was set at < 0.05. All analyses were performed using SPSS version 17.0 (SPSS Inc., Chicago, USA).
results
We surveyed 605 subjects, 55% women, 72% under 50 years and 22,5% were classified as obese. Associations of low HRQL with gender (women), age (older), physical activity (low), depression, hypertension and HDL (low) were statistically significant ( Table 1 ). The overall prevalence of poor HRQL ranged from 13% among obese men and 40% among obese women. The crude and adjusted OR of low overall HRQL were higher in females, which did not happen with exposure to obesity alone (Table 2 ).
The combined effect of female sex and obesity for poor HRQL was higher than that estimated under the assumption of additivity, resulting in a RERI > 0. The additional risk due to interac- tion additive (RERI) was 1.54 on the scale as a whole, the PCS of 1.97 and 0.61 in MCS, and the difference was statistically significant only in PCS. After adjustment, the additional risks have decreased, but the difference in physical part remained statistically significant. The proportion of lower HRQL general, physical and mental, assigned to additive interaction was 48%, 63% a BMI -body mass index, measured by the ratio weight in kilograms/height in meters squared. In multivariate analysis, the percentages of overall scale and MCS decreased, but increased the PCS, in which adjusted difference remained statistically significant. Comparing to the Synergy Index, which represents the excess risk of exposure to risk factors when interaction is present, in relation to risk of exposure when interaction is absent, the rates of total synergy, physical and mental, not reached statistical significance (Table 3) .
Discussion
The present study confirmed the assumption of biological interaction between obesity and sex to low HRQL. The chance of obese women to present lower HRQL, compared to non-obese women and obese men, exceeded the sum of the odds ratios of the other groups. Obese women had the higher OR of low HRQL in the scale as a whole, in the PCS and MCS, followed by thin women and thin men. Obese men had better scores. The Women report worst health and psychological problems in most countries, use more health services and experience greater burden of chronic diseases 18, 19 . However, in general, men develop more serious diseases that contribute to the highest mortality in this group 19, 20 . In our study, the OR of low scores on the SF-36, indicating low HRQL of obese women was higher in the physical component. The index of bodily pain seems to be larger and more varied among women, responding differently to drugs due to neural and hormonal differences and development between the genders 19, 21 . Perhaps, these differences may partly explain the greater reflection on the HRQL in the physical component of the obese woman compared to obese man.
Obese women also had worst scores on the mental component, in line with other studies 22, 23 . Psychosocial and cultural pressures imposed mainly to women, make them suffer more with the subjective effects of being overweight having greater interference in self-esteem 24 . The finding that the obese man has a lower OR of lower HRQL than non-obese men is discordant with the literature 4, 7, 8 . However, other studies indicate that the association between obese men and low HRQL is significant only in the physical domains, in other words, men are affected mainly by the physical consequences of the disease 23, 25 . The analysis and interpretation of the results of this study are based on the concept of biological interaction, a result of synergism between two factors, and responsible for generating more cases of a disease or condition that would be expected from the sum of their independent actions 10, 11 . Therefore, the hypothesis is based on the co-participation of two factors responsible for the development of the disease in a portion of the population that does not get sick if exposed to only one of him 10, 11 . In our case, there was an excess of cases of low HRQL in obese women.
The mechanism underlying the hypothesis of interaction between female sex and obesity to the impact on HRQL may include genetic or biological matter such as body composition -that relates to the variable performance like strength and endurance -and psychological and social variables, how women, unlike men, perceive their physical appearance and are more susceptible to mental suffering.
Some limitations of the study should be highlighted, the sample size may have affected the power of the study, hypothesis tests for additivity has low power when applied to traditional sample sizes, which is reflected in the poor accuracy of the corresponding estimates, as RERI 10 . Even with low precision, the outcome studies of interaction, that points to possible combined effects, biologically plausible, and susceptible to intervention processes for preventing new cases, without prejudice to the population, should be valued.
Although the results were favorable to the hypothesis of biological interaction, the cross-sectional design is limited to causal inference, thus should be interpreted with caution. We also emphasize that we seek to minimize the effect of confounding factors by controlling the variables associated with the exposures and outcomes involved in the analysis. The differences seen in this study cannot be generalized to the population overall, as they are based on a subjective measure that can vary between populations of different cultural, social realities and historical periods.
The results of this study support the hypothesis of biological interaction between sex and obesity on HRQL. This study contributes to public health with the warning that an excess of cases of low HRQL is related to the combination: woman and obesity. The possibility of the combined effect takes greater importance in the current context, in which the incidence of obesity is increasing globally. Healthcare professionals in primary care settings should pay attention to gender differences in the impact of obesity on HRQL.
